Intraperitioneal administration of 0.4 mg/kg Cadmium (Cd) daily for 45 days was found to inhibit the activities of glutathione peroxidase and catalase in liver, kidney, testis and various brain regions at different time intervals. The magnitude of inhibition was increased with the period of exposure.
Abstract: Intraperitioneal administration of 0.4 mg/kg Cadmium (Cd) daily for 45 days was found to inhibit the activities of glutathione peroxidase and catalase in liver, kidney, testis and various brain regions at different time intervals. The magnitude of inhibition was increased with the period of exposure.
Cd produced significant inhibition of glutathione peroxidase at 15 days in liver, kidney and cerebellum only; however, the enzyme activity was found to be decreased in all the tissues, except corpus striatum, at 30 and 45 days of exposure.
Hippocampal glutathione peroxidase remained unaltered throughout the experiment. Catalase was found to be inhibited in all the tissues at different time intervals. The withdrawal of Cd treatment for 15 days after 45 days of exposure did not show significant recovery in the activity of both enzymes of different organs, except kidney and testis where partial and full recoveries respectively were observed. Since these two enzymes constitute an important part of cellular defence mechanism against oxidation, their widespread persistent inhibition may be of great significance in view of the recent reports showing the possible involvement of oxidative stress in the mechanism of Cd toxicity. INTRODUCTION Exposure to Cadmium (Cd) through contaminated environment is well known to produce deleterious effects on human health.1) Although the experimental studies were successful to some extent in reproducting some of its toxic symptoms in a number of animal species, the primary biochemical events involved in the initiation of toxicity could not be ascertained. reported to decline the levels of antioxidative substances like glutathione and vitamin E and inhibit the activity of superoxide radical scavenging, enzyme, superoxide dismutase, in various tissues. 3-5 This metal was also found to enhance the rate of peroxidation of cellular lipids leading to a higher concentrations of lipid peroxides in various tissues and lipofuscin in brain regions.6,7) It appears that Cd may interfere with biological defence mechanism against oxidation leading to tissue damage. However, the data clearly point to the need of further work in this direction. The present communication deals with the study of two enzymes, glutathione peroxidase (glutathione: hydrogen peroxide oxidoreductase, EC 1.11.1.9) and catalase (hydrogen peroxide: hydrogen peroxide oxidoreductase, EC 1.11.1.6), which constitute an important part of antioxidant defence mechanism in the cellular system, so as to understand their role in the mode of toxic action of Cd. An attempt has also been made to find out whether the Cd-induced changes in these enzymes, if any, are reversible subject to the withdrawal of metallic exposure.
MATERIALS AND METHODS

Animals and treatment
Male albino rats of 3 week age weighing 40-45 g were obtained from the breeding facility of Industrial Toxicology Research Centre, Lucknow and were equally divided into two groups. The animals were housed in stainless steel cages kept in an air-conditioned room maintained with standard animal house conditions. A light and dark cycle of 12 hour each, was maintained by keeping the lights of the room on from 06.00-18.00
hrs. The rats were provided with pellet diet from Lipton Animal Feeds Ltd. and tap water ad libitum. The animals of one groin were injected with cadmium acetate (Cd, 0.4 mg/kg body weight) intraperitoneally in a volume of 0.2 ml daily for 45 days. This dose of Cd was used as it has been found to produce functional changes in various organs of rats.8,9) After 45 days, the animals of Cd-treated group were injected with physiological saline intraperitoneally daily for 15 days. The rats of control group received 0.2 ml physiological saline in an identical manner throughout the experimental period. 
Statistics
The data was subjected to one way analysis of variance (ANOVA) in order to find out the statistical significance of the effects of Cd treatment for different time intervals as well as of withdrawal on the enzyme activities. Where F values were found to be significant, a least significant method was applied to test the significance of the difference between two grcups. 15 and 45 days (31%, p<0.01) of Cd exposure. The withdrawal from Cd exposure for 15 days was found to normalize the activity in the testis and to recover partially (11%, p<0.05) in kidney, however, the levels in the hepatic tissue remained unaltered.
The Table 2 show the levels of glutathione peroxidase in eight brain regions following Cd treatment and withdrawal.
Cadmium did not produce any effect on the enzyme activity of different brain regions at 15 days of exposure, except a Cadmium was found to inhibit the activity of this enzyme in all the other brain regions ranging from 19%-34% compared to their respective controls at 30 and 45 days after exposure.
The withdrawal of rats for 15 days from Cd exposure could not recover the enzyme activity significantly in any of the brain regions.
Effects of Cd exposure and subsequent withdrawal on catalase activity in liver, kidney, testis and different brain regions
The data on the activity of catalase in liver, kidney and testes are depicted in Table 3 . Exposure to Cd inhibited the enzyme activity in these organs at all the intervals of the study. A maximum decrease in the hepatic catalase was obtained at 45 days (44%, p<0.001), followed by 30 (26%, p<0.001) and 15 days (18%, p<0.001) of Cd exposure. The magnitude of inhibition at 45 days were significantly higher compared to that at 15 (31%, p<0.01) and 30 days (24%, p<0.001) of the treatment.
The duration dependent decreases were observed in kidney also The data presented in the Table 4 show that Cd exposure inhibited the catalase activity of all the 8 brain regions ranging from 31 % to 66% at different time intervals.
The magnitude of inhibition was found to increase with duration of exposure in all the brain regions except corpus striatum and hippocampus which showed almost similar magnitude of decrease at different time intervals. Cytotoxic hydrogen peroxide which arises from the reduction of oxygen by numerous oxidases such as monoamine oxidase19) and D-amino acid oxidase2°) as well as from the autooxidation of molecules such as ascorbate, glutathione and the catecholamines, 21) can also induce damage to tissue constituents by oxidizing enzyme or membrane sulfhydryl groups and by initiating lipid peroxidation.22,23) Apart from glutathione peroxidase, catalase is an other important enzyme of antioxidation defence system which catalyzes the removal of hydrogen peroxide in the biological tissues.24) Catalase can be a quite efficient inhibitor of lipid peroxidation when hydrogen peroxide accumulates in a cell containing free ferrous ions.25) A severely inhibited activity of catalase in different organs and brain regions following Cd exposure may, therefore, have an important role in enhancing oxidative stress of cellular system. The importance of catalase becomes even more apparent particularly in the situations like Cd toxicity where glutathione peroxidase activity is inhibited and its reaction participants are short supplied. The withdrawal of rats from Cd exposure for 15 days following 45 days of treatment was not found to recover these enzymes appreciably in various brain regions and other organs. It showed that the changes in the activity of these enzymes are persistent and may not recover soon after cessation of exposure. Our earlier studies have shown that the elevated levels of tissue Cd following its exposure remained higher for long time even after the treatment stopped (unpublished data). Therefore, high contents of Cd may be responsible for the observed unrecovered levels of enzymes after withdrawal. However, this does not explain recoveries in renal and testicular glutathione peroxidase. Previous reports have suggested that reduced levels of superoxide dismutase and other antioxidant substances like glutathione, ascorbic acid and vitamin E in different tissues may be responsible for peroxidative damage of membranal lipids in the animals exposed to Cd. Methyl mercury also stimulates lipid peroxidation.26) However, reduced tissue levels of vitamin E and increased lipofuscin in brain of Cd exposed animals appear to be specific to Cd. The observed persistent inhibition of antioxidant enzymes glutathione peroxidase and catalase, in the present study, have indicated their contributory role as well in the mechanism of oxidative damage in the Cd toxicity. 
